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Abstract: Colloidal crystals exhibiting structural color were fabricated by deionizing water 
suspension of monodispersed submicrometer silica spheres.  Colloidal crystals were fixed in a hydro 
gel attached onto a poly(ethylene terephtalate) film by photo-polymerizing acrylamide 
/N,N’-methylenbisacrylamide solution containing the colloidal crystals on the film surface treated with 
O2 plasma.  The film fixed a colloidal crystal gel shows the peak of reflection spectra in visible light 
region and the peak blue-shifted linearly as a function of the tensile strain of the film, which means the 
film changed its color depending on its deformation.  It was explained that the film showed structural 
color derived from the colloidal crystal on its surface and the color was changed by deforming the film 
due to change the lattice spacing of the crystal. 
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この式において，λ は反射光の波長，d は結晶の




































製のカタロイド SI-80P，粒径 80 nm および，日産
化学工業株式会社製の MP-1040，粒径 100 nm を
用いた．ポリエチレンテレフタレート（PET）フ
ィルムは，東レ株式会社製のルミラーL-25T60，





 構造発色フィルムの調製手順を図 1 に示す．粒
子濃度 3wt%に調製したシリカ粒子の水分散液に
モノマーとしてアクリルアミド（AAm）を 7 × 10-1 
M，架橋剤として N,N’-メチレンビスアクリルア
ミド（MBAAm）を 9 × 10-3 M，光重合開始剤と
して 2,2-ジエトキシアセトフェノン（DEAP）を
5 × 10-3 M になるように溶解した．この溶液にイ
オン交換樹脂を加えて脱塩し，シリカ粒子分散液
が結晶化条件を満たすよう調整した．10 mm × 4 




Reactor PR300 を用い，酸素流量 30 ml/min，出力






高束光源装置 HX-500/P にフィルターUV-35 を使
用し，波長 300-400 nm の紫外光を 3 時間照射し
た．これによりコロイド結晶を内包したアクリル
 
















3．  結果と考察 
 
3．1 構造発色フィルムの調製  
 はじめに，シリカコロイド分散液の脱塩による
コロイド結晶の形成を検討した．粒径 100 nm の





































Fig.2 Reflection spectrums of the colloidal 
crystals: a) colloidal crystal 
suspension (before gelation), b) 
colloidal crystal gel (after gelation). 












Fig.3 Reflection spectrums of the colloidal 
crystal gel: a) initial state, b) state 
pressed to deform 20% of thickness, 
c) state returned to initial shape after 
deformation. 






















を検討した．図 4 b に酸素プラズマ処理した PET






















































Fig.4 Results of tensile test for the 
structural colored film (SCF): a) 
change in reflection spectrum with 
strain for SCF, b) relationship 
between strain and peak wavelength 
of reflection spectrum for SCF, and 
stress-strain curve of O2 plasma 
treated PET film. 











blue shift with strain
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